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(57)Abstract 

PROBLEM TO BE SOLVED: To eject a liquid drop aocurately even 
when a temperature distribution appears in an ejection head. 
SOLUTION: The liquid drop ejeotion head has a nozzle plate 120 
provided with a plurality of nozzles 100a and arranged to eject drops 
of functional liquid from the nozzles 100a through temperature 
regulation. The plurality of nozzles 100a are formed at a pitch Ln 
based on a temperature distribution appearing in the nozzle plate 
120 by temperature regulation. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the drop discharge head to which it has the nozzle plate by which two or more formation was carried out, and 
the temperature control of the nozzle is carried out, and it carries out the regurgitation of the drop of functional 
liquid from said nozzle, 

Said two or more nozzles are drop discharge heads characterized by being formed in the pitch based on the 
temperature distribution produced in said nozzle plate by said temperature control. 
[Claim 2] 

In a drop disoharge head according to claim 1, 

Said two or more nozzles are drop discharge heads characterized by being formed after said temperature control in 
the pitch arranged by abbreviation regular intervals. 
[Claim 3] 

In a drop discharge head according to claim 1 or 2, 

The nozzle located near the center section of said nozzle plate is a drop disoharge head characterized by being 
formed in the pitch smaller than the nozzle located in an edge side. 
[Claim 4] 

In a drop discharge head given in either of claims 1-3, 

Based on the amount of fluctuation of the pitch by said temperature distribution and these temperature distribution, 
the group division of said two or more nozzles is carried out at two or more nozzle groups, 

The nozzle in each nozzle group is a drop discharge head characterized by being formed in the pitch of abbreviation 

identitas. 

[Claim 5] 

It is drop regurgitation equipment which has the drop discharge head which carries out the regurgitation of the drop 
of functional liquid, 

Drop regurgitation equipment characterized by equipping either of claims 1-4 with the drop discharge head of a 
publication as said drop discharge head. 
[Claim 6] 

It is equipment which breathes out the drop of functional liquid and manufactures a device on a substrate. 
The device manufacturing installation characterized by considering as the equipment which carries out the 
regurgitation of said drop, and using drop regurgitation equipment according to claim 5 on an account substrate. 
[Claim 7] 

Electronic equipment characterized by having the devioe manufactured by the device manufacturing installation 
according to claim 6. 
[Claim 8] 

It is the manufacture approach of a drop discharge head that have the nozzle plate by which two or more formation 
was carried out, and the temperature oontrol of the nozzle is carried out and rt carries out the regurgitation of the 
drop of functional liquid from said nozzle. 

The manufacture approach of the drop discharge head characterized by having the prooess which forms said two or 
more nozzles in the pitch based on the temperature distribution produced in said nozzle plate by said temperature 
oontrol. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to electronic equipment at a drop discharge head, its manufacture approach, drop 

regurgitation equipment, and a device manufacturing installation list 

[0002] 

[Description of the Prior Art] 

For example, with liquid crystal equipment, the liquid crystal arranged in a liquid crystal panel is used as a part of 
control means of a display. 

In arranging liquid crystal in such a liquid crystal panel conventionally, after forming a liquid crystal panel by sticking 
two substrates using a sealant first, the interior of a liquid crystal panel is made into a vacuum ambient atmosphere, 
and it is inhaling liquid crystal inside a liquid crystal panel after that. 

However, this approach has the problem that the time amount whioh manufactures that the amount of the liquid 

crystal used becomes immense and the liquid crystal panel of one sheet becomes long. 

[0003] 

So, in recent years, before sticking two substrates by using ink jet type equipment etc., the technique which 
arranges liquid orystal is used on the substrate (for example, patent reference 1 reference). Acoording to this ink jet 
type equipment, the amount of the liquid crystal used can be managed with necessary minimum, and liquid crystal 
can be arranged more to a high definition. 

Moreover, in order to carry out the regurgitation of the hyperviscous ink to the patent reference 2, the approach of 
carrying out ink elevated-temperature-ization (hypoviscosity-izing) and carrying out the regurgitation is indicated by 
installing a heater unit in a discharge head. 
[0004] 

[Patent reference 1] 
JP,5-281562.A 
[Patent reference 2] 
JP,2003-19790.A 
[0005] 

[Problem(s) to be Solved by the Invention] 

However, the following problems exist in the conventional technique which was mentioned above. 
When a discharge head is heated, the periphery of a head has a large area in contact with atmospherio air, and since 
it is easy to produce the temperature fall by thermal radiation etc., in a discharge head, temperature distribution, like 
as compared with the circumference, temperature becomes [ the temperature of a center section ] high occur. 
Usually, the discharge head has the so-called nozzle plate by whioh two or more formation was carried out in the 
pitoh (spaoing) with a fixed regurgitation nozzle, and if a nozzle plate becomes an elevated temperature with heating 
of a discharge head, a nozzle pitch will also become large by thermal expansion. 

However, when temperature distribution have arisen in the disoharge head (nozzle plate) as mentioned above, 

according to temperature distribution, variation (pitch distribution) will also produce a nozzle pitch. 

[0006] 

In case liquid crystal is arranged on a substrate, when variation exists in a nozzle pitch, there is a possibility of 
beooming the cause of the thickness nonuniformity of liquid crystal. Moreover, the color ink at the time of color 
filter manufacture, the luminous layer formation ingredient at the time of manufacturing organio electroluminescence 
equipment, a hole injection / electron transport layer formation ingredient, and when arranging the conductive 
ingredient at the time of metal wiring manufacture further, if variation is in a nozzle pitch, it is difficult [ it ] to carry 
out patterning with high precision. 
[0007] 

This invention was made in consideration of the above points, and even when temperature distribution arise in a 
discharge head, it aims at providing with electronic equipment the drop disoharge head which a drop can improve the 
regurgitation of the preoision, its manufacture approach, drop regurgitation equipment, and a device manufacturing 
installation list. 
[0008] 

[Means for Solving the Problem] 
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The following configurations are used for this invention in order to attain the above-mentioned purpose. 

It is the drop discharge head which the drop discharge head of this invention has the nozzle plate by which two or 

more formation of the nozzle was carried out and a temperature control is carried out and carries out the 

regurgitation of the drop of functional liquid from said nozzle, and said two or more nozzles are characterized by 

being formed in the pitch based on the temperature distribution produoed in said nozzle plate by said temperature 

control. 

Moreover, the manufacture approach of the drop discharge head of this invention has the nozzle plate by which two 
or more formation of the nozzle was carried out and is characterized by having the process which is the 
manufacture approach of the drop discharge head which a temperature control is carried out and carries out the 
regurgitation of the drop of functional liquid from said nozzle, is a pitch based on the temperature distribution 
produoed in said nozzle plate by said temperature control, and forms said two or more nozzles. 
[0009] 

Therefore, by the drop discharge head and its manufacture approach of this invention, even if temperature 
distribution arise in a nozzle plate, it becomes possible to control the variation in the nozzle pitch after a 
temperature oontrol. and to raise the impact location preoision of a drop by forming a nozzle so that the pitoh 
fluctuation by these temperature distribution may be amended beforehand. Therefore, patterning precision falls or it 
becomes possible to stop the nonuniformity of the thickness formed by the drop. 

It is suitable in order that forming after said temperature control as two or more nozzles in the pitoh arranged by 
abbreviation regular intervals may raise regurgitation precision. 

Moreover, since outside temperature tends to fall by the discharge head by thermal radiation etc., it is desirable to 
form the nozzle located near the center section of said nozzle plate in a pitoh smaller than the nozzle looated in an 
edge side. 
[0010] 

And in this invention, the configuration which forms the nozzle in a group part opium poppy and each nozzle group in 
two or more nozzle groups in the pitoh of abbreviation identitas based on the amount of fluctuation of the pitch 
according said two or more nozzles to said temperature distribution and these temperature distribution is 
employable. 

Since what is necessary is just to form opening in the pitch of abbreviation identitas by each nozzle group in case a 
nozzle is formed in a nozzle plate while becoming possible to oontrol the variation in the nozzle pitoh after a 
temperature control, and to raise the impaot location precision of a drop by this, a nozzle formation activity can be 
simplified. 
[0011] 

And the drop regurgitation equipment of this invention is drop regurgitation equipment which has the drop discharge 
head whioh carries out the regurgitation of the drop of functional liquid, and is characterized by having the above- 
mentioned drop discharge head as said drop discharge head. 

Therefore, in this invention, in case the regurgitation of the drop of functional liquid is carried out even if it is the 
oase where the temperature control of the discharge head is carried out, it beoomes possible to oontrol the 
variation in the nozzle pitoh after the temperature control resulting from the temperature distribution of a nozzle 
plate, and to raise the impact location precision of a drop. Therefore, patterning precision falls or it becomes 
possible to stop the nonuniformity of the thickness formed by the drop. 
[0012] 

On the other hand, the device manufacturing installation of this invention is equipment which breathes out the drop 
of functional liquid and manufactures a device on a substrate, and is characterized by considering as the equipment 
whioh carries out the regurgitation of said drop, and using above drop regurgitation equipment on said substrate. 
Therefore, in this invention, since the regurgitation of the drop of functional liquid can be carried out using a nozzle 
with little pitch variation, it becomes possible to manufacture the device of the high quality whioh controlled the fall 
of the thiokness nonuniformity of functional liquid, or patterning precision resulting from pitch variation. 
Moreover, in electronic equipment equipped with such a device, there is no thickness nonuniformity in functional 
liquid, and patterning can accomplish with high precision, and quality improvement can be attained. 
[0013] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of electronic equipment is explained to the drop regurgitation approach of this 
invention, drop regurgitation equipment and the devioe manufacture approach and a device manufacturing 
installation list with reference to drawing 1 thru/or drawing 10 . In addition, in each drawing to refer to, in order to 
consider as the magnitude which can be recognized on a drawing, scales may differ for each class or every each 
part material. 
[0014] 

(Configuration of drop regurgitation equipment) 

Drawing 1 is the outline perspective view showing the whole ink jet type equipment configuration which is drop 
regurgitation equipment which applied this invention. As shown in drawing 1 , the ink jet type equipment 1 of this 
operation gestalt has a discharge head (drop discharge head) 100, the direction drive motor 2 of X, the direction 
driving shaft 4 of X, the direction drive motor 3 of Y, the direotion guide shaft 5 of Y, a oontrol device 6, a stage 7, 
the cleaning device section 8, a pedestal 9, and the Flushing area 10. 
[0015] 
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The discharge head 100 is equipped with two or more regurgitation nozzles (after-mentioned) arranged by X shaft 
orientations, and carries out the regurgitation of the functional liquid supplied through the delivery pipe 400 from the 
tank 500 by whioh functional liquid was stored from each regurgitation nozzle. Here, the 1st - the 3rd heater 310, 
320, and 330 which are mentioned later are respectively formed in the discharge head 100, the tank 500, and the 
delivery pipe 400. 
[0016] 

A stage 7 is for laying the substrate W with which functional liquid is breathed out from a discharge head 100, and 
has the devioe whioh fixes this substrate W to a predetermined criteria location. 

The direotion driving shaft 4 of X consists of ball threads etc., and the direction drive motor 2 of X is oonnected to 
the edge. This direction drive motor 2 of X is a stepping motor etc., and rf the driving signal of X shaft orientations is 
supplied from a control unit 6, it will rotate the direction driving shaft 4 of X. If this direction driving shaft 4 of X 
rotates, a discharge head 100 will move in the direotion of X in the direction driving shaft 4 top of X. 
[001 7] 

Although the direotion guide shaft 5 of Y also consists of ball threads etc., it is arranged on the pedestal 9 at the 
predetermined location. The stage 7 has been arranged on this direction guide shaft 5 of Y, and this stage 7 is 
equipped with the direction drive motor 3 of Y. This direction drive motor 3 of Y is a stepping motor etc., and if the 
driving signal of Y shaft orientations is supplied from a control device 6, it will move in the direction of Y on a stage 
7, showing around at the direction guide shaft 5 of Y. 

Thus, a discharge head 100 can be made displaoed relatively in the location of the arbitration on Substrate W by 
performing the drive of X shaft orientations, and the drive of Y shaft orientations. 

The Flushing area 10 for making Flushing perform to a discharge head 100 is established in X shaft-orientations side 

of a discharge head 100. 

[0018] 

The cleaning device seotion 8 is for canceling the blinding of a regurgitation nozzle by carrying out negative pressure 
suotion of the inside of the regurgitation nozzle formed in the discharge head 100. This cleaning device section 8 is 
equipped with the drive motor (not shown) of the direction of Y, and the cleaning device section 8 moves it in 
acoordanoe with the direction guide shaft 5 of Y by the drive of this drive motor. Migration of such the cleaning 
device section 8 is also controlled by the control unit 6. 
[0019] 

(Configuration of a discharge head 100) 
(The 1st operation gestalt) 

Drawing 2 is a decomposition perspective view of a discharge head 100 which constitutes the ink jet type equipment 
1 of this gestalt. As shown in this drawing, the discharge head 100 of this gestalt oonsists of the nozzle plate 
presser foot 110, a nozzle plate 120. the cavity formation plate 130, a diaphragm 140, a oase 150. a pressure 
generating oomponent assembly 160, and heater housing 170 in general. 

And the cartridge heater 180 formed in the discharge head 100 as the 1st heater 310 and the temperature sensor 

190 formed in the disoharge head 100 are built into the heater housing 170. 

[0020] 

First, the nozzle plate presser foot 110 oonsists of rectangular metal material etc., and the penetration slot 111 of a 
L character configuration is formed in it While the through tube 112 is formed in four corners, the stoma 1 13 for 
positioning is formed in the nozzle plate presser foot 1 10 at the both sides whioh faoe across the penetration slot 
111. Furthermore, the suction pipe 1 16 for removing surplus liquid is oonnected to the nozzle plate presser foot 110. 

[0021] 

A nozzle plate 120 is a rectangular metal plate (stainless plate), and the nozzle train 121 which oonsists of two or 
more nozzles is formed. As shown in drawing 3 (a) as a schematic diagram, the nozzle train 121 oonsists of two or 
more nozzle 100a which opened spacing mutually and has been arranged at the line. In addition, although 180 
regurgitation nozzle 100a is formed in the discharge head 100 actually used for the system, for example, in order to 
make an understanding easy, it is illustrating in the condition (20 pieces) of having lessened at drawing 3 . Moreover, 
the nozzle train is simplified and illustrated also in drawing 2 . 
[0022] 

It is formed in this nozzle plate 120 in the pitch based on the temperature distribution produced when a discharge 
head 100 is heated to the temperature in whioh the regurgitation [ a drop ] is possible. 

That is, if a discharge head 100 is heated at 70 degrees C, for example, a head periphery (edge side of the nozzle 
train 121) has a large area in contaot with atmospheric air, since it is easy to produce the temperature fall by 
thermal radiation etc., in a nozzle plate 120, about 5 degrees C [ a maximum of] temperature distribution will arise 
between the edge sides near the center section of the nozzle train 121. and variation will arise also in the nozzle 
pitch in the nozzle train 121 in connection with these temperature distribution. Therefore, in the nozzle plate 120, 
the variation in the nozzle pitch produced according to temperature distribution is beforehand searched for by an 
experiment simulation, etc.. and nozzle 100a is formed so that this variation may be amended. 
[0023] 

For example, the setting pitoh (design value) of nozzle 100a at equal intervals is set to L on the nozzle plate 120 
heated at 70 degrees C (refer to drawing 3 (b)). and the nozzle pitoh Ln which should form in the nozzle plate 120 
before heating the nozzle pitch actually measured before heating if the actual pitch after Ln1 and heating is set to 
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Ln2 is expressed with the following formulas. 
Ln=Lx (Ln1/Ln2) — (1) 

Therefore, it surveys before and after heating about all nozzle pitches, and the nozzle train 121 (nozzle 100a) is 
formed in the nozzle pitch Ln computed by the formula (1) (refer to drawing 3 (a)). 

As mentioned above, it will be formed smaller than the nozzle pitoh to which the nozzle pitch located near the 
center section as it is shown in drawing, when temperature becomes temperature becomes high and low [ as for 
near the center section of the nozzle plate 120 ] in an edge side is located in an edge side. 
[0024] 

Moreover, while the through tube 122 is formed in four corners, the stoma 123 for positioning is formed in the both 
sides which sandwich the nozzle train 121 at the nozzle plate 120. Here, when the nozzle plate pressor foot 110 is 
put on the inferior surface of tongue of a nozzle plate 120, the nozzle plate 120 is formed so that a through tube 
112 and 122 comrades may lap and the stoma 113 for positioning and 123 comrades may lap. 
[0025] 

In addition, when functional liquid has a hydrophilic property, the nozzle plate 120 to which water-repellent surface 
treatment was performed is used, and when functional liquid has water repellence, the nozzle plate 120 to which 
surface treatment of a hydrophilic property was performed is used. Thereby, it is effective in the ability of functional 
liquid not to adhere around nozzle 100a easily. 

Moreover, they are discharge and a cone about the functional liquid of high viscosity, so that the big nozzle plate 
120 of a nozzle orifioe 121 is used. On the other hand, when the viscosity of functional liquid is low, those who use 
the small nozzle plate 120 of nozzle 101a are stabilized by discharge quantity. 
[0026] 

The cavity formation plate 130 consists of silicon substrates of a larger rectangle than a nozzle plate 120 etc., and 
the passage 133 which consists of a nozzle orifice 121, a cavity (pressure generating room) 131 formed in the 
looation which oan be opened for free passage, and a reservoir 132 which is narrow to this cavity 131 and is 
connected through a part is formed in it. When a nozzle plate 120 is put on the inferior surface of tongue of the 
cavity formation plate 130, four through tubes 134 which lap with the through tube 122 of a nozzle plate 120, and 
the stoma 135 for positioning which laps with a stoma 123 are formed in the cavity formation plate 130. 
Furthermore, in the cavity formation plate 130, if it applies to the field in which the reservoir 132 is formed from the 
center of the longitudinal direction, while six through tubes 136 are formed, two a little larger holes 137 for 
positioning than a stoma 135 are also formed. In addition, they are discharge and a cone about the functional liquid 
of high visoosity, so that the cavity formation plate 130 with the big oross-sectional area of passage 133 is used. On 
the other hand, when the viscosity of functional liquid is low, those who use the cavity formation plate 130 with the 
small cross-sectional area of passage 133 are stabilized by discharge quantity. 
[0027] 

a diaphragm 140 — the cavity formation plate 130 and abbreviation — it consists of metal plates of the rectangle of 
the same magnitude, and when a diaphragm 140 is put on the top face of the cavity formation plate 130 at it, while 
the diaphragm section 141 of closing in is formed in the field which laps with the cavity 131 of the cavity formation 
plate 130, a feed hopper 142 and the heat transfer section 143 of closing in are formed in the field which laps with a 
reservoir 132. Moreover, the through tube 134 of the cavity formation plate 130, the through tube 136. the through 
tube 144 that laps with the hole 137 for positioning respectively, the through tube 146. and the hole 147 for 
positioning are formed in the diaphragm 140. 
[0028] 

a case 150 — a diaphragm 140 and abbreviation — it oonsists of thick metal material of the same magnitude, and 
when a diaphragm 140 is put on the inferior surface of tongue of a case 150 at it, the 1st opening 151 for 
oomponent arrangement is formed in the field which laps with a cavity 131, and the 2nd opening 152 is formed in the 
field which laps with the heat transfer section 143. Moreover, it laps with the through tube 144 of a diaphragm 140, a 
through tube 146, and the hole 147 for positioning respectively, and ****s in a case 150, and the hole 154, the **** 
hole 156, and the hole 157 for positioning are formed in it. 
[0029] 

Here, the 2nd feed hopper (not shown) which the interior is hollow partially, and a case 150 opens for free passage 
with the 1st feed hopper in the back end side of a oase 150 while the 1st feed hopper (not shown) which laps with 
the feed hopper 142 of a diaphragm 140 on the inferior surface of tongue of a case 1 50 is formed is formed. With 
this gestalt. the liquid supply way 107 corresponding to the discharge head 100 of the delivery pipe 400 prolonged 
from the tank 500 (see drawing 1 ) is connected through the mesh filter 108 to the 2nd feed hopper of a case 150. 
Thus, a diaphragm 140, the cavity formation plate 130* a nozzle plate 120, and the nozzle plate pressor foot 110 are 
attached in the condition of having put on this order, to the inferior surface of tongue of the constituted case 150. 
[0030] 

Next, where a nozzle plate 120 and the nozzle plate pressor foot 110 are put on the inferior surfaoe of tongue of the 
cavity formation plate 130 at this order After inserting: a gage pin 103 to the stomata 113, 123, and 135 for each 
positioning and positioning these plates. It fixes, where it #*##ed the screw thread 104 through through tubes 1 12. 
122, 134. and 144 and a diaphragm 140, the cavity formation plate 130, a nozzle plate 120, and the nozzle plate 
pressor foot 110 are put on a hole 1 54 to the inferior surface of tongue of a stop and a case 1 50 at this order, 
[0031] 

On the other hand, in the upper part of a case 150, the 1st opening 151 for component arrangement is equipped 
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with the component assembly 160 for pressure generating equipped with the pressure generating component 161 
which consists of a piezoelectric transducer from the lower limit side. Under the present circumstances, the lower 
limit section (lower limit section of the pressure generating component 161) of the component assembly 160 for 
pressure generating and the diaphragm seotion 141 of a diaphragm 140 are fixed with adhesives. 
[0032] 

Moreover, the metal heater housing 170 is attaohed above a case 150 so that it may hang over the oomponent 
assembly 160 for pressure generating. Here, when it is put on the heater housing 170 above a oase 150. the through 
tube which was formed in the case 150 and which ****s and laps with a hole (not shown) is formed. Therefore, if 
**** (not shown) is respectively stopped from the through tube of heater housing to the screw-thread hole of a 
case 150, the heater housing 170 is fixable above a case 150. 
[0033] 

Here, the heater wearing hole 172 penetrated in a longitudinal direction is formed in the heater housing 170, and this 
heater wearing hole 172 is equipped with the round bar-like cartridge heater 180. Moreover, using the level 
difference part currently formed in the top face of the heater housing 170. as an alternate long and short dash line 
shows, a temperature sensor 190 is carried and this temperature sensor 190 is being fixed to the heater housing 
170 by a L character plate and (not shown). 
[0034] 

Thus, in the constituted disoharge head 100, if predetermined driver voltage is impressed to the pressure generating 
component 161 from the junction circuit 35 mentioned later, the diaphragm seotion 141 of a diaphragm 140 will 
vibrate in connection with deformation of this pressure generating component 161. In the meantime, after the 
volume of a cavity 131 expands, the volume of a cavity 131 oontracts and positive pressure occurs in a cavity 131. 
Consequently, the functional liquid in a cavity 131 is breathed out as a drop from nozzle 101a by the predetermined 
location on Substrate W. 
[0035] 

(Configuration of the control system about discharging) 

Drawing 4 is the block diagram showing the control system of the ink jet type equipment 1 of this gestalt. As shown 
in drawing 4 , the control unit 6 is equipped with drive signal-control equipment 31 and the head positional controller 
32 in the ink jet type equipment 1 of this gestalt. 

Drive signal-control equipment 31 outputs the wave for driving a disoharge head 100. Moreover, drive signal-control 
equipment 31 also outputs the bit map data in which it is shown to which timing the regurgitation of the functional 
liquid is carried out among two or more regurgitation nozzles using which regurgitation nozzle. 
[0036] 

Drive signal-control equipment 31 is connected to the analog amplifier 33 and the timing control oirouit 34. The 
analog amplifier 33 is a circuit which amplifies the above-mentioned wave and obtains predetermined driver voltage. 
The timing control circuit 34 is a circuit which controls the regurgitation timing of functional liquid according to the 
drive frequenoy which builds in the clock pulse circuit and is determined by the above-mentioned bit map data and 
the olook pulse circuit 

The analog amplifier 33 and the timing control circuit 34 are connected to a junction circuit 35 by each, and this 
junction circuit 35 outputs the driver voltage outputted from analog amplifier according to the timing signal of the 
predetermined drive frequency outputted from the timing control oirouit 34 to a discharge head 100. 
[0037] 

In addition, the head positional controller 32 is a oirouit for controlling the physical relationship of a discharge head 
100 and a stage 7. and it is controlled so that the drop of the functional liquid which cooperated with the drive 
signal-control circuit 31, and was breathed out from the regurgitation nozzle reaohes the position on Substrate W. It 
connects with the X-Y control circuit 37, and this head positional controller 32 outputs the information about the 
relative position of a discharge head 100 and a stage 7 to this X-Y control circuit 37. 

It oonneots with the direction drive motor 2 of X, and the direction drive motor 3 of Y, and the X-Y control oirouit 
37 outputs the signal which oontrols the location of the location of the discharge head 100 in X shaft orientations, 
and the stage 7 in Y shaft orientations to the direction drive motor 2 of X, and the direction drive motor 3 of Y 
based on the signal outputted from the head positional controller 32. 
[0038] 

Drawing 5 is the block diagram showing the configuration (heating unit) which performs temperature control of the 
ink jet type equipment 1 shown in drawing 1 focusing on the temperature control seotion 300 which is a temperature 
regulator. As shown in drawing 1 , the 1st heater 310 and 1st temperature sensor 315 (set of the temperature 
sensor 190 of drawing 2 ) are formed in a discharge head 100, and the 2nd heater 320 and 2nd temperature sensor 
325 are formed in a tank 500. Two or more 1st heater 310 is formed as opposed to the die-length direction of a 
discharge head 100. In addition, in this operation gestalt, as shown in drawing 6 , heater 310a is installed in the 
center section of the disoharge head 100, heater 310b is installed in the left-hand side in drawing 6 of a disoharge 
head 100. and heater 310c is installed in the right-hand side in drawing 6 of a discharge head 100. Furthermore, the 
3rd heater 330 and 3rd temperature sensor 335 are formed in a delivery pipe 400. In addition, the 3rd heater 330 
may be formed in the delivery pipe 400 whole, and may be formed in about 100 discharge head of a delivery pipe 
400. In addition, although heat insulating material etc. is arranged at each part illustration is omitted to drawing 5 . 
[0039] 

The temperature control section 300 is formed in the control unit 6 shown in drawing 1 . and it is constituted so 
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that each temperature signal corresponding to a discharge head 100 (regurgitation nozzle 100a), a tank 500, and a 
delivery pipe 400 may be inputted from temperature sensors 315, 325, 335, and 105. And the temperature control 
section 300 becomes possible [ controlling to become the temperature (regurgitation rate) to which the temperature 
of functional liquid gets wet suitably / after reaching the predetermined field of a substrate /, and spreads ] based 
on the inputted temperature signal by controlling the 1st Heaters 310a-310c, 2nd heater 320, and 3rd heater 330. 
[0040] 

(The regurgitation approach) 

The ink jet type equipment 1 shown in drawing 1 explains the drop regurgitation approach which carries out the 
regurgitation of the functional liquid to Substrate W. 

First a preheating process is performed. At a preheating process, at the 1st heater 310, a discharge head 100 is 
heated at 70 degrees C so that functional liquid may serve as viscosity in which the regurgitation is possible. 
Although thermal expansion of the discharge head 100 containing a nozzle plate 120 is carried out and temperature 
distribution arise as mentioned above with this heating, since nozzle 100a is formed so that the variation by 
temperature distribution may be amended, it is beforehand arranged by the pitch L at equal intervals that it seems 
that it is shown in drawing 3 (b). 
[0041] 

Then, auxiliary discharge appearanoe which carries out the regurgitation of the liquid crystal whose regurgitation 
became possible by the above-mentioned preheating to the Flushing area 10 is carried out. 

After auxiliary disoharge appearance is completed, the functional liquid of the specified quantity is arranged to the 
predetermined field of Substrate W by carrying out the regurgitation of the functional liquid to the predetermined 
field of the substrate W laid on the stage 7 from regurgitation nozzle 100a, making a stage 7 and a disoharge head 
100 displaoed relatively with a control device 6. 

A drop is breathed out by this from the nozzle with which the variation in a nozzle pitch was arranged few, and 
regurgitation arrangement of the functional liquid of the specified quantity oan be carried out in the predetermined 
location (field) of Substrate W. 
[0042] 

Thus, since according to the drop regurgitation approach using the drop regurgitation equipment concerning this 
invention two or more nozzle 100a is beforehand formed so that the pitch variation resulting from the temperature 
distribution produced in a nozzle plate 120 may be amended In order to make a drop breathe out even when the 
temperature control (heating) of a discharge head 100 and the nozzle plate 120 is carried out it can prevent that 
the thiokness nonuniformity of the film which could carry out the regurgitation of the drop of functional liquid within 
position precision, and was formed with functional liquid, and the fall of pattern precision arise. 
[0043] 

(The 2nd operation gestalt) 

Although the above-mentioned 1st operation gestalt explained as what forms nozzle 100a so that all nozzle pitohes 
might be amended, the tolerance of pitch variation is set up and the nozzle group to which variation falls within the 
range of it consists of gestalten of this operation. 

If this is explained in full detail, although about 5-micrometer pitch variation (pitch distribution) arises, as shown in 
d rawing 7 , in connection with a temperature control, pitch variation will carry out the group division of two or more 
nozzle 100a in the both ends near the center section at a nozzle plate 120 at two or more nozzle groups N1-N3 
settled in tolerance (predetermined range) (for example, inside of **1 micrometer) based on temperature distribution 
and the pitch variation (the amount of pitoh fluctuation) by these temperature distribution. 
[0044] 

And it asks for the nozzle pitch Ln within each nozzle group using the above-mentioned formula (1). respectively, 
and the average Ln'1-Ln'3 are computed. In case nozzle 100a is formed in a nozzle plate 120. average nozzle pitch 
Ln'1-Ln*3 of each nozzle group are used. 

Although press working of sheet metal etc. is used for formation of nozzle 100a, if nozzle pitches differ, workability 
will fall. 

With the gestalt of this operation, it becomes possible to form nozzle 100a in a nozzle group in the same pitch for 
every nozzle group by carrying out a group division, and the increase in efficiency of a nozzle formation activity is 
attained. 
[0045] 

(A device and its manufacture approach) 

Next, liquid crystal equipment equipped with the liquid crystal panel (device) manufactured using the drop 
regurgitation equipment mentioned above and the liquid crystal panel ooncerned is explained. 
Drawing 8 shows typically the cross-section structure of the liquid crystal equipment of a passive matrix mold. 
Liquid crystal equipment 200 is the thing of a transparency mold, and is equipped with liquid crystal panel P which 
consists of structure where the liquid crystal layer 203 which consists of STN (Super Twisted Nematic) liquid 
crystal etc, between the glass substrates 201,202 of a pair was pinched, the driver IC 213 for supplying a driving 
signal to a liquid crystal layer, and the back light 214 used as the light source. 
[0046] 

The color filter 204 is arranged in the glass substrate 201 (substrate W) by the inside. Red (R), green (G), and the 
ooloring layers 204R, 204G, and 204B that consist of each blue (B) color are arranged regularly, and a color filter 
204 is constituted. In addition, among such coloring layer 204R (204G. 204B), the septum 205 which consists of a 
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black matrix, a bank, etc. is formed. Moreover, on the color filter 204 and the septum 205, the overcoat film 206 for 
losing the level difference formed by the color filter 204 or the septum 205, and carrying out flattening of this is 
arranged. 
[0047] 

On the overooat film 206, two or more electrodes 207 are formed in the shape of a stripe, and the orientation film 
208 is further formed on it 

Inside, as it intersects perpendicularly with the electrode by the side of the above-mentioned color filter 204, two or 
more electrodes 209 are formed in the inside in the shape of a stripe by the glass substrate 202 of another side, and 
on these electrodes 209, the orientation film 210 is formed at it. In addition, each coloring layers 204R, 204G, and 
204B of the above-mentioned color filter 204 are arranged in the location corresponding to the orossover location 
of the electrode 209 of a glass substrate 202, and the electrode 207 of the above-mentioned glass substrate 201, 
respectively. Moreover, the electrode 207,209 is formed with transparence eleotrioal conducting materials, such as 
ITO (Indium Tin Oxide). The defleoting plate (not shown) is formed in the external surface side of a glass substrate 
202 and a color filter 204, respectively. Between glass substrate 201.202 comrades, the spacer which is not 
illustrated for holding uniformly spacing (eel gap) of these substrates 201.202 comrades and the sealant 212 for 
intercepting liquid orystal 203 from the open air are arranged. As a sealant 212, the resin of a heat-curing mold or a 
photo-curing mold is used, for example. 
[0048] 

Drawing 9 (a) - (d) shows typically the manufacture approach of the above-mentioned liquid crystal panel P. and the 
process to which drawing 9 (a) and (b) carry out quantum arrangement of the liquid crystal on a glass substrate. 
drawing 9 (c), and (d) show the process (lamination process) which closes liquid crystal, respectively. In addition, in 
drawing 9 (a) - (d), illustration of the electrode and oolor filter on the glass substrate mentioned above for 
simplification, a spacer, etc. is omitted. 
[0049] 

In drawing 9 (a) and (b). the selected pitch distribution carries out quantum arrangement of the liquid crystal of the 
specified quantity on a glass substrate 201 from a small nozzle group at the process which arranges liquid crystal 
using the drop regurgitation approach mentioned above. 

That is. moving a discharge head 100 relatively to a glass substrate 201 based on a bit map, as shown in drawing 9 
(a), liquid crystal heated from the regurgitation nozzle (selected nozzle group) of a discharge head 100 is made into 
Drop Ln, and disoharge and its drop Ln are arranged on a glass substrate 201. And as shown in drawing 9 (b), the 
liquid crystal of the specified quantity is arranged on a glass substrate 201. The specified quantity of the liquid 
crystal which should be arranged on a glass substrate 201 is the same as the capacity of the space formed among 
glass substrates after the closure. 
[0050] 

Next, in drawing 9 (c) and (d), the glass substrate 202 of another side is stuck under reduced pressure through a 
sealant 212 on the glass substrate 201 with which the liquid crystal 203 of the specified quantity has been arranged. 

First as shown in drawing 9 (c), a pressure is mainly put on the edge of the glass substrate 201,202 with which the 
sealant 212 is arranged, and, specifically, a sealant 212 and a glass substrate 201,202 are pasted up. Then, after the 
predetermined passage of time, after a sealant 212 dries to some extent it spreads over the whole space into which 
liquid crystal 203 was inserted by both the substrates 201.202, putting a pressure on the whole external surface of a 
glass substrate 201,202. 

In this case, since the sealant 212 is already dry to some extent in case liquid crystal 203 contacts a sealant 212. 
there are little the degradation of a sealant 212 and degradation of liquid crystal 203 accompanying oontact to liquid 
orystal 203. 
[0051] 

And the closure of the liquid crystal is carried out between glass substrates 201,202 by giving heat and light to a 
sealant 212 and stiffening a sealant 212. 

Thus, the liquid crystal equipment manufactured has little consumption of liquid crystal, and can attain low cost- 
ization. Moreover, there is also no deterioration of the display quality accompanying the display nonuniformity of 
liquid orystal. 

With the gestalt of this operation, sinoe the regurgitation of the drop of liquid crystal can be carried out in a high 
location precision, the arrangement variation and thickness nonuniformity of liquid crystal resulting from the 
variation in a nozzle pitch can be controlled, and it becomes possible to obtain the liquid crystal equipment of high 
quality. 
[0052] 

In addition, about above-mentioned liquid crystal panel P. not only the liquid crystal layer 203 but a color filter 204. 
the orientation film 208 and 210, and the overcoat film 206 may be manufactured using the drop regurgitation 
equipment and the drop regurgitation approach concerning this invention. 

Moreover, the manufacture approaoh of the device concerning this invention is not applied only to the manufacture 
approach of the liquid orystal panel mentioned above, and can be applied to organic electroluminescence equipment 
using the organio stratum functionale which emits light by letting a current pass for example, as a pixel etc. In 
addition, when this invention is applied to organic electroluminescence equipment the organic stratum functionale is 
formed by the drop regurgitation approaoh and equipment concerning this invention. 
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Highly precise patterning drawing is attained by applying this invention to manufacture of the color filter with which 
patterning precision is demanded especially, or the organic stratum funotionale. 

Furthermore, it is applicable also to a resist, a micro-lens array, and the biotechnology field besides a liquid orystal 

panel or organic electroluminescence equipment. 

[0053] 

(Electronic equipment) 

Drawing 10 (a) - (c) shows the example of a gestalt of operation of the electronic equipment of this invention. 

The electronic equipment of this example is equipped with the liquid crystal equipment of this invention as a display 

means. 

Drawing 10 (a) is the perspective view having shown an example of a cellular phone. In drawing 10 (a), a sign 1000 
shows the body of a cellular phone, and the sign 1001 shows the display using above liquid orystal equipment. 
Drawing 10 (b) is the perspective view having shown an example of wrist watch mold electronic equipment. In 
drawing 10 (b). a sign 1100 shows the body of a clock and the sign 1101 shows the display using above liquid orystal 
equipment 

Drawing 10 (o) is the perspective view having shown an example of pocket mold information processors, such as a 
word processor and a personal computer. In drawing 1 0 (c), the display for which the sign 1200 used the information 
processor for and the sign 1202 used the liquid crystal equipment of the above [ the input sections, such as a 
keyboard, and a sign 1204 / the body of an information processor and a sign 1206 ] is shown. 
Drawing 10 (a) Since each electronic equipment shown in - (c) is equipped with the liquid crystal equipment of this 
invention as a display means, it can eliminate the fault resulting from the pitch variation of the nozzle for drop 
regurgitation, and can obtain the electronic equipment of high quality. 
[0054] 

As mentioned above, although the suitable operation gestalt oonoerning this invention was explained referring to an 
acoompanying drawing, it cannot be overemphasized that this invention is not limited to the starting example. Many 
configurations, combination, etc. of each configuration member which were shown in the example mentioned above 
are an example, and can be variously changed based on a design demand etc. in the range which does not deviate 
from the main point of this invention. 
[0055] 

For example, although the gestalt of the above-mentioned implementation explained to three nozzle groups N1-N3 
as a configuration which carries out a group division, it is not limited to this, and if settled in predetermined 
tolerance, based on the amount of fluctuation of the pitch by the temperature distribution and these temperature 
distribution of a nozzle plate 120, it can change suitably. 

Moreover, although considered as the liquid orystal equipment of a passive matrix mold with the above-mentioned 
operation gestalt, it is also possible to consider as the liquid crystal equipment of the active-matrix mold using TFD 
(Thin Film Diode: thin-film diode) and TFT (Thin Film Transistor: thin film transistor) as a switching element. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline perspective view showing the configuration of ink jet type equipment. 
[Drawing 2] It is the decomposition perspective view showing the configuration of a discharge head. 
[Drawing 3] It is drawing showing the array of the outline of a nozzle train. 

[Drawing 4] It is the block diagram showing the configuration of the control system about discharging. 

[Drawing 5] It is the block diagram showing the configuration for temperature control. 

[Drawing 6] It is drawing for explaining arrangement of the 1st heater. 

[Drawing 7] It is drawing showing the nozzle plate of the 2nd operation gestalt. 

[Drawing 8] It is the mimetic diagram of the cross-seotion structure of liquid crystal equipment* 

[Drawing 9] It is drawing showing typically the procedure of manufacturing liquid orystal equipment. 

[Drawing 10] It is drawing showing the example of electronic equipment. 

[Description of Notations] 

L [ — Drive signal-control equipment (regurgitation control unit), 100 / — A discharge head (drop disoharge head), 
100a / — A nozzle, 120 / — A nozzle plate, 121 / — A nozzle train. 300 / — The temperature control section 
(temperature regulator), 1000 / — The body of a cellular phone (electronic equipment), 1 100 / — The body of a 
clock (electronic equipment), 1200 / — Information processor (eleotronio equipment) ] — A pitoh, 1 — Inkjet type 
equipment (drop regurgitation equipment), 6 — A control unit (selecting arrangement), 31 



[Translation done.] 



JP,2004-358729,A [DESCRIPTION OF DRAWINGS] 



1/1 v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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[Brief Description of the Drawings] 



[Drawing 1] It 
[Drawing 2] It 
[Drawing 3] It 
[Drawing 4] It 
[Drawing 5] It 
[Drawing 6] It 
[Drawing 7] It 
[Drawing 8] It 
[Drawing 9] It 



is the outline perspective view showing the configuration of ink jet type equipment, 
is the decomposition perspective view showing the configuration of a discharge head, 
is drawing showing the array of the outline of a nozzle train. 

is the blook diagram showing the configuration of the control system about discharging, 
is the block diagram showing the configuration for temperature control, 
is drawing for explaining arrangement of the 1st heater, 
is drawing showing the nozzle plate of the 2nd operation gestalt. 
is the mimetic diagram of the oross-section structure of liquid crystal equipment, 
is drawing showing typically the procedure of manufacturing liquid crystal equipment. 
[Drawing 10] It is drawing showing the example of electronic equipment 
[Description of Notations] 

L [ — Drive signal-control equipment (regurgitation control unit), 100 / — A discharge head (drop discharge head), 
100a / — A nozzle, 120 / — A nozzle plate, 121 / — A nozzle train, 300 / — The temperature control section 
(temperature regulator), 1000 / — The body of a cellular phone (electronic equipment), 1 100 / — The body of a 
clock (electronic equipment). 1200 / — Information processor (electronic equipment) ] — A pitch, 1 — Inkjet type 
equipment (drop regurgitation equipment), 6 — A control unit (selecting arrangement), 31 
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*s*j»sjr?j*s;h.fc*i'* 5 o oA>fetfc*&x'?x|'X4 o osr^uTW*&$nfc«ii6j«Sr#etm 

O OCIl, tit5H~l3(Dl:-? 3 1 0 , 320, 3 3 O «! «■ -» K It 5> 
[0016] 50 



JP 2004-358729 A 2004.12.24 



^ 7 1 7 14 , (4 Hi ^ y K 1 0 OA^ffiltl^TJSiltW^nsS^WSr^ei-SfcfcOtjWt? 

x * rfi] HE I* *6 4 14, 7R-/w;fexfc£ *» Sii, «8SB 14 x * fa mm * - * 2 *s $ 

X$ft^rS]OIEti)m-§-* s *«&^tt-5i:> X^r|6)iEtbW4S:E)te$-ti:5o Z <D X fa mmU 4 
«i@tit5 i, 5fc tti ^ y K l o Oi^xifriRiKibfcMiSrx^faKiSHlil-i. 

[001 7 ] 

Jlt^S, r.WY^|6]^^ KW5±(-^-7 i -^7«SiEe$iX> Z. <D X T — i? 7 \tY ^fam 
ft* — *3&ft*.TI^3. ;roY^|S]Sit-^ 3 li, ^y-ytfi'iS''* — 10 

«**P!gg6a»bYW;frfiosEft«*ds#&£ft£i:, * y - 7 14 , y*rtisf-fK*i5i= 

J: 5 l: Xtt^itiOKHi Yi*i*i©«E»i Srff 5 1 i 5 , qttH^-y Kl 0 o 
efc m ^ «/ Ki o oroxw^rtiffliUrii, ettb^s/ K l ooi^^y^y^&fffctsfcfcro 

77s/'>>-^3i!;Tl 0 # 8: It i=> *t T ^ -5 „ 
[0018] 

? V -zz ^ ywmu s te y akm^y K l 0 0l=»j*3*ifc?fcttt/ Xyn^$r^ffi!J5§|-rs £ 

tlCAoTlfcUJ/XywoBW* 9 Sr )» i t 5 W © T fe 5 „ !) — - 

8 »4 , Y;fr[6]<73lEft*-y- (0^*1*) Sr tfg * T *3 9 , ^cOSSii)^--^<75SgSi)(3i 9 , * 20 

y-^v^®fl?t88«Y^i6]^'i' KN5 fc»«a-c!*»i-«. z <r> x o » - - > ? mm 

M8©#»fcl|Pj*PM6fcJ:oTM*l3;h.*. 
[0019] 

(uttti^s' K i o oroifii) 
(IB l HME^flg) 

El 2 f4, *Jglfi«/fy^ i^xj/ hitlSt 1 S:«J*t4, ttttl^y Kl 0 0O»*#HIBf 
45, I ^Ell'^t J; j i:> * Jl? i <o tt ffl y K l 0 0 14, Ha> y - Kjf t 1 

10. / X U— hi 20, *^fcr-7 L ^71?J$;l£l30,$Ift«140, •ir — * 1 5 0 , 
JE^)5S^5g^T-fevyy 1 6 0, t-^^N^-^V^l 7 O^tl^jntl^, 
^ It, t — ^N^^y^l 7 OK, Il»t - ^ 3 1 O t LTItfB^y K 1 0 0 Kttlt 30 

&Hfc*-H) y fc - * 1 8 Oi, qfc W ~ y Kl 0 0 CKW t ftfcfiSt ^ t 1 90i 

[0020] 

* -f , / XyU7°w-hifx:ii0HJE^^^JiS«-^ifA^*^$ti,^n^tt, LMtt 
<£> K il « 1 1 nilsl^Ti^. yX;v7*i/-hJfii 1 otli, E P tt: K ffl ?L 1 1 2 
*»**ftT^5titi:, Hill 1 1 £ & ir W «0 K 14 & fi & & ffl * ?L 1 1 3 # j£ 
£ T . $ <=> K , / Xyu^w-hif^ll0lci*,sfePJ/«c^Sr^*i-5)fc*O©5l^^ 

1 6 frmwLznx^z, 
[0021] 

yx/wru — h 1 2 oi**E?^cD^m« (^.x^u-^is) is&oyx/i'A* (=>/«£ ay 40 

XyujiiJi 2 1 iSf^^nx^S, El 3 (a) i:|El&0t UT^tJ:?!:, / X^?iJ 1 2 1 
I*, ^v^^^KPS*fc^^Ti^^^ria®$^^^:1S3S^0/Xy^l00a*>t>1^lfi£S^^TV^5 o * 
*J, HggtcliaJ'ffl^^ixSntttl^y Kl 0 OK: li, efc fil / X /u 1 o 0 a a* 0iJ ;i li 1 8 0 

<a^j5iK§n-5^, mm* ®m, \z-f % it ib \z; m 3 -e tt < (20m) -c-bi^l 

TV^5. Sfc, El 2 IZ.33 T t , J X JR| £ fB5 B& -ft t T El fl* b T 5 . 
[ 0 0 2 2 ] 

CCD/Xvuru-- h 1 2 OKI*, jKjSSrSttil^lg'Si&aiwetttl^y Kl 0 0 £ An Jft L 
K4D51«»*R:«^< tfy^-CJBritiSft-C^S. 

i" to *> , WttfttfiJ^S' Kl 0 0t7 OttJUIRtSt, ^ y K JS ffl 95 ( / X /u ?ij i 2 
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J6, / X/w:/u-h l 2 0 lw y X /u ?9 l 2 10* : fcg83£^i:48gB<Mi:<7>fBKa;*;5 , Cg 
£<OiB&#*tf 5 £C r©®S»#l:#ct/X;u?iJl 2 ltr*J»t5/X/ufs/^»rt>^< 
7^**541:5. * w * , yX>u7'i^-H 2 0l:*JV^tl±, SS»*i: J: 9 4 
X^f 5 '^o-'<7^*S:^-*t)ll^ J ^'>s: aU-->3 ^*$\z i. <o * , cOT/^^ydf-SrMlE 
t5 J: 5 I: / X/H 0 0 a*J^fift$ntrv>5. 
[ 0 0 2 3 ] 

0IJ ;t »4 7 O'ClCjDS&LJt/'X/wXw — K 1 2 0±t/X/H 0 0 a<D«?MISacoaS:^t p S'^ 
( 1$ tUtt ) £ L £ L ( SI 3 (b) t£ BP, ) , JDS&flfJlC^&Kfh^LTt/X/utf-j/^&Lnl 
, afawHiffltyf SrLn 2 tt5 i, »«Sl(l<0yX/i'7'l/- h 1 2 OCiffit'i^/' 
X/H*y*"LnttfitTa>*T?**ft*. 10 
Ln = Lx ( L n 1 / L n 2 > - (1) 

Kot, ^troy Xyuf yf l;o^T*0»©if t?Hi LT*5# > j* (l) K J: 9 JF til 3 
hfe/Xyi-fyf LnfyX/^l 2 1 (/X;n OOa) £: J£ j£ i" £ (1213 ( a ) # BR 
) . 

-h IE 4: 5 K , /XyuT-u - h l 2 0 © f *»2«lifiS«!it < 4 9 , i£ f|! (US T- »4 ifi & # 

is < ft s » {i 14 , i2Hw*i-j: b \z * ifegBia^irfiiei- s j x /u tf y a* w » m k & a -r 

5/XyH^yf i9 <b /h $ < Jfc fig $ ft 5 £ fc £ ft 5 . 
[ 0 0 2 4 ] 

4 fc. , yX/^u-M 20l:li, fiH»{rjrii7Ll2 2«J?KjE»$ft-CV»5i:i:'bJc, / X 

u- — h l 2 oil, yXyuXu— hjf^.i io?r/X/pyu-M20roTIl:lJ3fctS 
. JC ii 7L 1 1 2. 1 2 2 W ± *s « ft t» . fa B tf> JH <£> /h ?L 1 1 3, 1 2 3IW±!S*»fcSJ; 
.5 teJg/fcSft-cv^a. 

[ 0 0 2 5 ] 

ft *5 , «t*««il*ttttta»*i:BS*tt«)«ffl*Hi«*Snt/X/u7'u-H 2 

M 20^1t5. C ft 4 9 , iiffl(*!/X/H 0 0 a ©{SiSl:W« LC < V> t l> 5 
Sb £ & Z> . 

* fc , /X/UfflP 1 2 1 ©^fcft/X/ur/U-- |> 1 2 0«r4fcffl-t-&»£, ft V* ft & 0> « li 
SSSrefcttiL^-f-v^ — 3jr , a* ffiv*»*fcl*./XA'i o l a c*S4;X*^ 30 

u - h 1 2 0S:{£ffl-f-5*ASiltttSfi*s^«i-S. 
[ 0 Q 2 6 ] 

^-rtf^-fJfcgSlgl 3 0 B: . / X*^ U — h 1 2 0 J:9*« 60S»0<>!J ayi«4i? 

-tftfctt, /X/Hn i 2 i tll"li6)fcf f l:f *$lit + t ff-f ( 
ffi * JB £ ft ) 1 3 1 & . 1 3 l{r3fttTgfta5^$-^bT®^T5.y^'- 

/qS24«»bft5*»133 »J* £ ft T ^ 5 . {Sil 3 Ol:ii, * ^ f 

7~ << M tfitii 1 3 OWTBlw/X/uXu — h l 2 0SrlJafci:tCyX^7 , i/- h 1 2 0 O 
K iS ?L 1 2 2 tiJi5 4-30SIJL1 3 4i, /ML 1 2 3 tfiftSffifiifc&fflcO/hTLl 3 

5 iiSf^jfilt^S. * 6> »C . **^^^^j£«13 0K:}3^T,-?:£>g#;frft£>*£: 

!> If — 1 3 2 # ^ $ ft -c \,s 5 i£ jj» T »4 , 6 1 3 6 2* J* $ ft T 40 

V^iitK, 'hE 1 3 5£9<b***#ti>02O09&ft8:«>/g7Ll 3 7 fcf «$*VTV> 
5 . ft *s , »SBSl3 3(oH?f®iB|(D^;#ftdr^K'7 i ^^fig«i3 0Srffiffl-r5{it*, ft «; 

[ 0 0 2 7 ] 

il«tl 4 Oil, *^ff ^SlSl 3 0tB&iRlC-^t$^m^ro^««*»P>«fife$ft, 

■tftfc 14, 4 0Sr^+i^7 1 ^ M&m 1 3 0©±ffii:tlafttti:, * * tf t 1 J£ 

Jf-/<1 3 2 * ft ft 3 ft *K »* , ffc P 1 4 2&U(MftO&ftffll 4 3 *S ?^ fife 
£ ft T S . * it , 16 lb IE l 40Ki;i*A'fcrx-i'7£jEig«i 3 orosi?Li 34, Ii?Li 50 
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36, & ® & id ffl ?L 1 3 7i**, S & 5 It il ?L 1 44, IiM 4 6, & g St «> ffl ?L 1 

4 7 ^TV^, 
1 0 0 2 8 ] 

-7- - * l 5 o tt: , «8ii«i4 0it»&|!3D:*#£roff^w&JR#a>ib*8j&£ix, *l t;: li , 
g fib « 1 4 0 & -{r - * 1 5 0 ©Tffil; tfcfc t t ^ , * + If T A 1 3 1 
^^-Elfflro^irolP l 5 l a* 7£ i& £ n , e l 4 3 ilftiMKCItR 2 oRa l 

5 2i!^«iJi-Cl>5, * fc , 50Ktt, SIS 1 4 0 I7L 14 4, H ii ?L 
146, ffififtfcfflai 4 7i#*, IftillUM 5 4, ia D ?L 1 5 6 , & © 8t # fii ?L 
1 5 7«!^SJnt^5. 

[ 0 0 2 9 ] 10 

r^T-, -Jr — ^.15 0firta5*5*iJ^-e*,|z^^-Cfct3 x <}r _ ^ 1 5 OWTiCllSiffil 4 

0©|i»Pl42ilJiS|lo«^P (I2l^-a--f) *i»*ihtv^5 t i: tl:, 4" - * 

S„ ^r-^ 1 5 0©S2O«ij&Pl:»Lt, * ^ * 5 0 0 ( El 1 £ # RB ) A> 

bSyttfctti^^^y4 0 OCOPttB-.^ K 1 0 OKatJCS-f-SifcffciS&ggl 0 7*5, J* 
a. 7 A- * l 0 8£tf-LT«i&$;h.-C^5o 

roi5t*rttfc*--^ l 5 o«)TiBl:»tt. ilfino, + i^f^^^fii 3 
o, / x^yu - h i 2 ostf/X/u-yu-- hifx.i i o«s:oifii:Ujfc*;iif S9# 
it 5> h 5 , 

1 0 0 3 0 ] 20 

6 K , =*r f ^ -f 712 J* « 1 3 0©Tffil:/X/P7'l/ - h 1 2 O&tf/X/l'T'U' — h }? *. 1 
1 0«ri©«t*Jafc*t«-e» {£ ffi ifc at> /h ?l l 1 3, 1 2 3, 1 3 5 \ztt It fit B 
^rtolfVl 0 3*r«La^X>£il.e>OiE«-«:4t1B8fc»&Lfc*. Ja C 1 .0 4 SrIIJL 1 1 2 
, 122, 134, l 4 4 5r^LtfeCEl 5 41:^*, *r — ? 1 5 O^TiCMLt, 
£ »l « 1 4 0, ^^-fx-f^fiE^l 3 0, / X A- :/ U - h l 2 OSV/X/i-y hjf t 
1 1 0&^w«llrfiiafc^flgi?a^1-5o 

[ 0 0 3 1 ] 

rtvir*j-LT, <r-7 i s oroi^ftt, miasiijT-Ti^^^JE^^^is-^iei&ft^ 
sjE^^^fflfd^-r-fevyy i 6 o & * <nrmwt>> tb&*&mm <om i <o96 u 1 5 1 i:g 

# -f 5 . C <75 ^ , BE^I^^fflsS^T-feV'^'y 1 6 0 (DTMU ( EE ;*} 3S £ s£ ^ 1 6 1 <D T « 30 
§8) £SsSb«l 4 0 tf> *g fib « 85 1 4 1 t4i«?ITagti. 

[ 0 0 3 2 ] 

* , * - * 1 5 0 03 _fc # K li , EE^JgaLffiHi^T-fcV^y 160Klt*8i}l:, & JS 
IWt-^^^^y^l 70t*9«-tt5. ; I T\ t-^/N^^y^l 7 0 I'll, -t^ 
iSr^-^l5 0coJi*irSia^i:#»-, ^ — ^l5 0irj#fiK$jx^iac?L (El^-^-f) tc 

a4sma*»(HSftT^s. « r , t-^/v^^y/wiiE*^^-^ i 5 o 

iauTLCWLTiaD ( H » * 1" ) £ «• * it *b , <r-7 l 5 0 niJUt-? ^^^^ 
^ 1 7 0Sritt5rti:-Ct5 ( 
[ 0 0 3 3 ] 

rzT, t-#/>>»;y^i 7 oi:i±, JT It 5 t - * S£ « ?L l 7 2 tf* j# £ n 40 

T*3t), w£Ot — * 3£ 3gf 7L 1 7 2 K I* , *,*«©*- Ml yyt-? 1 8 0#Sf«ilfi 
. t-:?/Nr>^V^17 0ro±ffi^^fig$nTV>5®^ei5^SripJfflUT, 

u^ti^l:, iastvt l 9 0:45i*$n, rroiStyf l 9 oii, h^y u- h ^ 

[ 0 0 3 4 ] 

rroi^fci^LfcJtffl'vy K 1 0 0 l:*3V>T, tits tllHlK 3 S^feJBE^**^^ 

i 6 i\zBTfe<nmmmi£ZfPto-fz>t, z.nmji&z.m* 1 6 i©3e«i:#ot, « »b « 

l4 0©lSMiKttl4l#iRtt-t-a. * O RB tr , **tr7^l3 1<7>i£«#II£3BLfc&, 

df-^fT 1 ^ 1 3 l<0^5g(*5ilxi^L, *ttff^ 1 3 1 iZjE&fr&tk'f 5 . -twig*. =*■■*• 

f 7 1 4 1 3 1 rt (Dmmmi*. ;X/H 0 1 a«»?>ffiItltS«WJ:©l!H!lfl:!J:BS 50 
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[ 0 0 3 5 ] 

(ttffiWifM-M-r $ m «p s o «t a ) 

0 4 12 , *f l^xf J^xy 1 OSJ»»Sr$tyo y^EiTfcS, El 4 K ^ -T 
J:jl:, *»»0'fy^y*y H*itlCt5V>T. S!l » 18 ft 6 12 , SES&m-^*J»3£<13 

1 t , ~ y K «fc ft flHj W {£ ffi 3 2 i & fit * T ^ 5 „ 

Bttft*MtlIkC3lM:. ttffi'sjr Ki O 0 tB»t5fc*©*»tHJAt*. S , IK 
BMt ■«§• f&IP 3£ B 3 1 12 , M *. tf , IS^roDJbttJ/XyKD^*,, ^•m^ttttWX'i'&ffl^T 

. *r <z> * -i' 5 > yvmtem&ntm-t z fa*m-r * * v-r * t a *j 1- 5 „ 

[ 0 0 3 6 ] 10 

igffii(t-§-sij»^e3ii±. rtD^7v733i, ^-r 5 >-^mjtfiiiHigS3 4 ^jc^jBs^n 

TV^S. 7fn / 7 V7"3 3 li ( ± SE 86 ft? £ * <f L T J3t 3£ <0 M St) « flE £ » 5 ID 8S T & S . 
*-l'S^^ft!]tBI!5]ig3 4l2, ^ o y^/^u^@KS:rtItT*J9 > ±Elfy h-r y^f- 
* & V * n y * v< ,u * |o] & K £ o T £ $ *t 3 K S& & « lr o T , *Kfl6i8<afrbm*-l' S 

T^n^T^^3 3£*^S>'^{M»lHm3 4l2^-fnfc> *ittl§IB3 5K!Kfte3n. ^ 

<?) * is & 3 5 12 v * ^ $ >- ? ffl ffl \s & 3 4 b m x z n izm & e> s&W) m m & <d & ■<( $ ^ 

? m^-izft X T 1- a ? T 1/7 b & X £ htiS&WsnEE.* f±Bi^ y K 1 0 0 d ttS # i" 5 „ 
[ 0 0 3 7 ] 

ft *5 , Kttf ffl»Kfl3 2 l±, tlil^y Kl 0 0 t^f-^ 7 t ©ttfS««:i«lt 20 

«5S»»*j*«w±©»f3e«54t«i=»»i-aj: 5 i= « » 5 . cro^y k & ® « «n as « 3 2 

12 . X-Y*J«)|agS3 7lw«iB6$nT*5 5, rc0X-Y»iJ^lHlK3 7ir*rLTetthJ^s/K 
l00t^7 l -^7t(O^^fir|llc:BS-r?>1t«?Srtii*"t-5. 

X-YS«®[HlK3 7 It, X#fag|2ft4*-*2&U<Y;frfaM^-*3IC^&$;h<T*J>?> 

^ y k ^ e wj » g e s 2*»6>w*$nfc«-9-icat<5v^T, x^isiffitb*-* 2fii;y*ft 

mWs* — ? 3 l:»LX, X«^|S)C«lt 5«tffi^y Kl 0 0rottiSSO ! YW^l6jlcj8ft-5 
[ 0 0 3 8 ] 

El 5 12 , jagS8S®St?fcSiaaffil(BlSl53 0 0Sr*-ij-(;fC, 0 1 i:*t-f V* 1 S^x y h 30 

i£,mw; i <r>m.mmffl&n ? m& ( *o as ) sr^i-yns/^ia-efc^. ei 1 k. ^ -r 2; 5 t~ , 

Shads' K 1 0 OtliSlOt- * 3 1 Ofit;® 1 ©fifft Vt 3 1 5 ( El 2 i& a? -tr ^ 
t 1 9 o©i^) & t& it , ^y^500i:ii!l2©t-^32oau t l2roiagtyt3 

2 5 S: & It 5 „ JBlWfc — ^ 3 1 0 14, ffl ^ y K 1 0 0 O g £ fa I;: L T 0>J * (2 « jfc 
& it *v T •£ . ft *i , *^l£^fi8t'*3V^Tli, Bl 6 K: jj* 1" J: 5 , ttU^y Kl 0 00 

ffit SB td t — * 3 1 0 a # IS ® £ *1< > ntttJ^y Kl OO<7306(wjS»t'5icffl!llCt-^3 1 

o b # is s $ h , sta^y ki o o<Dm6\z&\iz,%mizt — ■? 3 1 0 c &mm. $ *v -c v> 

£> . tli^^'f 7*4 0 0 Cli, I3©t-^ 3 3 0 5^13 oiait^t 3 3 5 S: 

Kits, ft *s , 13©k-n30li, i^^-f7 , 4 0 0 i#l:Kinta<. & *& 
7*4 0 OOnttb-^5/ Kl 0 OiEftO^fcRtt-CbAV*. ft *S , <& g& & lr 12 , i£ i£ # ft if fc 40 
EiSn5«s« B)5i;:i2EI^«r^lil&LTfe?>. 
[ 0 0 3 9 ] 

ia&f&Jtspsissoott, niiw*-r«»»«ei=»W'&*i.. na-fe^ais, 325, 3 

3 5Xtfl 0 5*>5>(tttl^y Kl O 0 (abttJ/XyUlOOa) , 5 0 Ofiy^fe/< 
X 4 0 0 (w£J-jES'$"<5 : 8-8il.f£'ff-§ - # s A;fr £ it 5 J: 5 I* fl?sK S 5 „ *tt, i&Sf&JtBi 

£6300 12, AS LfciaSfl^-lrS-SV^T, I 1 W t - *310a~310c, I 2 O t 

— * 3 2 osyi3©t- ! i' 3 3 otants^ti^t, «tE^coiaie*s^«OTB)f^ 

«tt£*WttK:#itl::fftLtt*s&.t3&ta« (BtttSig*) t ft Z J: 5 \z M W i" 4 Z, t # ^ 
[ 0 0 4 0 ] SO 



(9) JP 2004-358729 A 2.004.12.24 

* T « f IJiDiSSlSitf?. ^flflUKiieT?!*, Iiok-^3l0?itfflAyKi00 
tr«t!i«a*ititiT»r«ftftaEfc**J:5K«*.tf7ot;tejnfi(ii-ft. 

£ © inURl K: J: 5 , ;Xyuri'-M 2 o«r^tf!klh^y Ki ooiiiHSL. _h SB ro «k ? 
K 2fi g # *s £ C 5 f A/X/H oOatta.flCasftiCJ:*^?:*'***!!^**}^ 
J^^^ixT^Sco-c 1 , SI 3 (b) \z -t J: 5 tc , ^WHS^fy^L^iajUStiS. 
[ 0 0 4 1 ] 

«v*-c , ±ia^«*Di»j!:*9«tia'TiBi:*ofctt*fc79s''>'v#'atyTiotcttffii-« 10 

* « ftfc ffl * H tt 1- 5 . 

^#abUl*5i^Ti-5i:, »J»gf 6 l: i T ^ r - ^ 7 tiffi^y K 1 OOfcffifeMiFlbS 

ilxiu o , y x ^ tr y ^ <d 9 y a* 4> < ia ?"J $ ax it ; x /u frb m ffi # efc ffl $ ti , /5r 
3e*w«StES5SrS«WW^r3ee:S (fiS«) efc fti E IS "f S r. £ # t? * 5 . 
[ 0 0 4 2 ] 

1 2 Oi:4D5iBg^*i:)git5f yf-^9y*SriIt5 J: 5 1:, ^«>!I&cd./Xa< 

1 0 0 a Sr^j&LTfcSWT-, ^jlSSrttffl^ii-S^fetrPtffi-^s/ K 1 0 osy/X/PT'i/ 20 

-hl20Sri£££P& (AD«0 Lfc j^£©ffieffigrtTl&tgi0Etf>raiffi5:5fcm-r 

BS it t? # 5 . 
[ 0 0 4 3 ] 

( & 2 % m m m ) 

±iES& 1 HiS^fl6-eii, £T <£> / X/l'tfyf SrHtiE-r-* J: 5 l:/ X/H O 0 a ?:I^t5 
iJlSrffilti fflS«li:^VW XyW7"W - hi 2 O l: 11 , M * 5 m m II £ W y 

* /< 7 y # {\? vf&ft) iitcsiJJ, h 7 * i* J: 5 » aac^^atfr^iaataaifc 30 

V WSSSSB »r *s v> r . tfy^-^^y^-^ffsePttBB (£»rS£®B) ( M x. If ± 1 <i m ) fciR 
£5««Ctf>/X/H¥N 1 - N3i'l^^»7-r5. 
[0 0 4 4 ] 

^ IT, ±IB(73^ (1) Srfflv^T*/ X^^rtf/' X/Hfyf L n Sr-tixf 
ftSilLn' 1 ~ L n ' 3 £ £ ttj 1" 5 / X V— H 2 0 I: / X;H 0 0 a 
« MUCH:, */X;u»©?tS/X/Wf yfLn' l~Ln* 3 <Srffl^5„ 

*mM<Dteffi-?i*, /x/nsc»»itt5:tt?, /x/P»scui:t:yf -c/xyn o 40 

[ 0 0 4 5 ] 

1218 tt. h H ?xIrotigB©liH8iS:Ii*«l^ttv^ s i!i££E2 

0 0 tt, III«t©t* , - ft <D # y X&fc 2 0 1 , 2 0 2 0KI:STN (Super 
T w i s t e d Nema t i c) iS A 1 ^ * 5 SSI 2 0 3 tlfcii))^ 4 5 

®I/<^^Pt. KSIl:Ii)<ttS:»^t5fc»OK7^/<I C2 1 3t, t 4 * 
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[ 0 0 4 6 ] 

# 7 ;* £ « 2 o 1 (gffiw) c »4 , ^»F*3il:*7-7-f;l/^ 2 0 4 *!Effi*h,TV^„ 
*?-:7-f/U4'2 04tt, 9^ (R) . & (G) , # (B) IO«&i>t>/^f ftf 2 0 4 R 
, 2 0 4 C, 204B^s«IiJ^»CiE^JSnT1fffiK$ixft:t(OT-fo5. ft *S . ~ *t tf> # & 
1 2 0 4 R (2 0 4 G, 204B) HQ tt , ^7 y v H ^ ^ ^ ^ ft ^j5> 4 5 B 

1 2 0 5 ^fj^SHTV^, $.1t, *?-7^/^2 0 0SO±l:t4, *7 

2 0 4 ^11 2 0 5l;J:-3tf^SJi5SiSrft< It Iii*¥aftt5tfe 

<7? pj- — — = — hm 2 o e^ia^^jxxv^,, 

[ 0 0 4 7 ] 

— — 3 — MR 2 0 6 <D ± (C 12 , « 8fe O ® 4® 2 0 7/05* F-7-l'7'^tw^^$K, $ K 
*-<E>_k{::i4BE|S]®£2 0 8 «Sf)«ShtM5, 

*li!#03#V*&lS2O2(£tt, 03 F*9 ffi tw , ±|S<^*7 — 7^/1/^ 2 0 4 l©tiiI3i 

t5 i5i:iT, : S?S^Sfii2 0 9 ^*hv-i'y^^^fiit$ixT*i«?. :Ji5> mm 2 0 9 
El6lli2 1 0 *S^^$tl,tV^. ft 33 . ±IB*7-7^/U'^204(D«-J|P Jg 2 
04R. 2 0 4 G, 2 0 4 BlU^f h, Jlf 7 ^Sg 2 0 2 flSI 2 O 9 t IE* 5 
S2 0 1WSI 2 0 7 tWSfffif I^J^tStttl:, IBS $ *L T 3 0 £ > fl2 0 
7, 209 IS, ITO (Indium Tin Oxide) ft J: O 

T mi& £ *IX V> 5 „ # 9 * g« 2 0 2 t # 7 — 7 4 /V * 2 0 4 W^ffi(B|{Ctt-tn j eiXffl[|6] 
« (0^-^-T) # IS »t n T 3 . #7?lii 2 0 1, 2 0 2 H±©Bl:tt > :ft6S« 

2 0 1, 2 0 2P)±C?|?8|!S ( -fe /U =¥ ;/ :/ ) fe\Z.Qk ft ~t 7£^7}iff) *^<.--y- £ 
s J£S2 0 3 £T^^75»e>)SS#f-r?>fci6coS' — ^tf 2 1 2 t *'ER S ix t 5 , ! s — i^Vt 2 
i 2Htii, {fiJ & I4\ %^S!<t:l!^J2.^Mi7t0!^t:S!<o«J!i^fflv^fe^^5. 

[ 0 0 4 8 ] 

1219 (a) ~ (d) fcfc , -blE^fe/<^/upco®{it^teSrmS;«JlC*UT*St3. EB 9 (a) 
.R (b) »4 , ^7*S«±lw^ffiSr^fiE®i-sxm> 1219 (c) RV (d) , ft A 
$r £t it -T 5 I *§ (lA-g-fr-frlg) 4--tix^ix^L-C^5 a ftfc, El 9 (a) — (d) tli 

iSrf »SUTV^ 0 

[ 0 0 4 9 ] 

B) 9 (a) R (b) icjen-c, a!fi«rEit5lST'li, ±aBLfc«»BfclUJSrtfefcflJv* 
•C, iS^bfef S '^^^«S/jN$vv/XyuS|7!)»lb^^*S«2 0 litr^f^gco^A^^S 

i"ft^*>. El 9 (a) ^ 5/7"l:S^^t#7^SS2 0 1 l:*fLT 

ftbtH-^s/ K l o o «r *b *f 6?) t3i ft til — ^ Ki o O^efcttiyX^ ( ® iR L 

yX/H¥) *»P:.iPSl$ixyt^AS:S3e}KLn^L-tefcttJL, ^OiSSi8Lnit#7^$S2 0 
^IT, Bl 9 ' ( b ) tc^i-J:7{c. #7^S«2 0 lit@f«froffif B 
jJSEBSns. ^^*S«2 0l±irEfl-r'<#jg!A<0FrSfil*> »ih^l'^7>«.S4glHl 

[ 0 0 5 0 ] 

& > SI9 (c) (d) K *S V> T , ^f)£4cD^Bl2 0 3 *5iSB$ixfc^7*S«2 0 

1 ±lZis — «• 2 1 2Sr7>L,Tte^^^7*S«2 0 2?rj®E£Tt l liSt)-&^it5„ 

ft # ft I:: 14 , if, Bl 9 (c) i ? I:, — ^#2 1 2*SEISntv>i#7^a 

« 2 0 1 . 2 0 2 » SBfc £ K BE * $: t* , v" — /^2 1 2 ^7^18 2 0 1 , 202 
<t £r fig * "T 5 . -tcotg, Bff^co^MWiSi©^. •> — /i- # 2 1 2ii$)5igSItfc«i:, 
#7*£*E2 0 1, 202(O^-Bi^frt;ffi7JSr»='JtT,jffifB 203S:(^S«201, 20 

2 fct**ixfc2l«^*l= 

fS| 2 0 3 ^v'-/l'tf 2 1 2 t^jtttSKCIi, f T K 5/ - # 2 1 2 # 5 
«tfl£*L-CV* iS 2 0 3 i <D^fltK# ? v--/U# 2 1 2 ttlEiST ifc & 2 0 

3 95 It 14 '>ft t» . 
[ 0 0 5 1 ] 
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^U, m-^KZ — 2 1 2 \£ H *§■ L T - t\> U 2 1 2fe«'ftS**r4:JcJ:9. # 
9 X £ « 2 0 1, 2 0 2(73M^Jffi^^S$tJLh$n?)o 

# Bj fg ft ^ . 

[ 0 0 5 2 ] 

* » , ± is <o .a •* a- p k o v> -c 1* , tsi2 0 3ro%.)ie,f , # 7 — 7^/^204 

, 8EfB]Jg? 2 0 8, 2 1 0, * - * - - h K 2 0 6 fc**0jn:i&5ntiffiefcttt!&@&tfi£ilS 10 

jinwtii/^, macsrii-r r t j= <t o x&%-t z> mmmi&m & mm t vxm 

[ 0 0 5 3 ) 20 

0 i o (a> ~ (c) *»w«0«-T-*»©3feii<DjBtm*rs%uT^s. 

BIO (a) « , **«(S<0 — «fr3*Lfctf«B|-C*>$. E! 1 0 (a) Id *J V> t\ Iff * 1 
0 0 0»4tf$?i?miS##iSr^Ls «F * 1 0 0 ltt±E0>«*fi«*fl§^fc*E>i%»«r8*l,Ti^ 
5. 

ia i o ( b ) i4. ffitt&rmn*mmv> — w Lfc^aiaffes. 010 (b) |w*j^t 

, !RF-§-l 1 OOI4fl#f+*<fc£7p:L > «F * 1 1 0 ll4J=IB©ttftS«*r/Bv*fc*S*»«:a«l, 

0 10 (c) I4 , !7 — X o v /<y3Wj^W*#S!*«4aa»«© — «fcS*Lfc««B|-e 30 
*>•&„ 12 1 0 (c) tr*3V>T, ff^l 2 O Oliffii^l£I, j?f 1 2 0 2tt*-#- K 

ftfwA^ep, fit i 2 04iiig«^iSi**, f?-!§-i 2 0 6»4±fEc£>?fciii3£B5:ffi^ 

It & ff; M & ^ Ltl l 5. 

El 1 0 (a) ~ (c) ^*i--t^x-eH<om^#«l4, *^BJcoj^S^S5r^^^^i:LT 
tl & T 5 <£> T? , ^Miiaiffl/X/i'(0^y^/<7^ d rl'SH-t-5^*-&«r#K?L.-Cii5p D pK 

[ 0 0 5 4 ] 

Si±, 85#iaffi*#J18 bft*s ^*%Wt:«5Sf3@ftl?l£^fll^ov^Tt5i?J Ufc^. 

»4 « 5 00 K PS £ $ H ft ^ w i: tt: # 5 £ t> ft ^ . ±ifiLfcC3J^*JV^-C^Ufc#fll^;ec«-<D 

[ 0 0 5 5 ] 

Z tHzmfe Z tl Z «0 T »4 ft < „ ./ X /W X L- - h 1 2 0<7?ia«^flTi:^tS.S^^^ 

£ , -klESH&^flBTtt:, /<-/->7'^ h y ^^IWi^f B gf i Ct#, TFD (Thin 
Film Diode : SR^'f * - K) F T (Thin Film Trans 

1 s tor : mm h 7 > V> * # ) * * 4 */ * ^ if m * t L X fflvx , T^^tFH 

[ El ffi o ffii ¥ ft tfc bjU 50 
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[0 1] W s?* ;/ K^3SE^^fifeS:^-r«EB&)^mil|-t»fc?) 0 

[02]ttffi^yK©1f?j££^1-#fl?*mE|-C i <fc5o 

[ El 3 ] /X/u?iJ(0«lllS<OS?iJSr^-M2lTfo5.o 

[ EU ] ttlti»f1steH1-SlH#P*«>*J**:5*-*-7'n -y^ElTfcS. 
[ El 5 ] i&l£tel^<0 7 , t*t>rofl9figSr^-rya 5 /^BIt , fc5o 
[06] M 1 © t - 9 ©EiiKWt 5 fc. * cDET- *> 5 . 

[1217] us 2 mnmm<D / x/uy u- k «ra%i-H-c*>*. 

[ El 8 ] ?Sf B 3SSro»fS*agomS:El'C*)2)o 

[ El 9 ] j^fi^gSrSi^i-S^W^^^^ir^-riZl-CfoS. 

[Ell 0] m^tttS^^^CTSr^-t-E-Cfo 5.. 

[ n * la n ] 

l- f ? f > l-^y^^xy h^8t (fS^pttaasfi) . 6 - «j m m e (js^^e) , 
3 i - m ws is fa w % m. ( «t m anj m m m ) , 1 o o - et ta ^ y k ( m m at m - y k ) > 1 

O 0 a ••• / X >V , 1 2 0-;X^/U - h, 1 2 1 ••• y X /U 3W . 3 0 0 ••• 28. & tfJ ffl> SB ( 2fi 

SfBSSlgg) . looo-jjtllB*^ («^*ft«) , i i oo-Utt** («?■;««) 

.120 o -waaaaasifi (®^fi»sg) 
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(5l)Int.Cl. 7 FI ^-^3— K 

G 0 2 F 1/1341 B 4 1 J 3/04 101Z 4F041 

F & — A (#%) 2H048 BA03 BA64 BB02 BB42 

2H088 FA09 FA30 HA02 HA12 HA14 MA16 MA17 
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